We know more about the surface of the moon than we do about our deepest oceans, and only 12 per cent of the ocean floor within Australia's Exclusive Economic Zone has so far been mapped.
RV Investigator has sophisticated equipment to probe the make-up of the seabed and up to 100m into the seabed to reveal the geological composition. The onboard gravity meter will allow researchers to study large gravity anomalies, which in turn is able to reveal geological features and resources.
A range of sea floor sampling equipment can be used on board the ship. The key new capability is the ability of scientists to collect core samples up to 24 m long, at ocean depths of up to 7000 m.
Atmospheric and meteorological research capabilities
RV Investigator is the first Australian research vessel with laboratories dedicated to analysing the interaction between the ocean and atmosphere. Only a few research vessels around the world are fitted with weather radars.
The radar will gather data from clouds towering up to 20 km above the tropical ocean to cold ice storms in the Antarctic, in a 150 km radius from the ship. The 1.75 tonne C-band Doppler weather radar sends and receives 800 microwave pulses per second. It collects information about the number, size, shape and movement of rain, hail, ice and snow.
It will be our first opportunity to collect data about the atmosphere above the oceans around Australia.
The mission begins next year
RV Investigator's maiden voyage in March 2015 will continue to contribute to the global understanding of the Southern Ocean which plays a dominant role in the movement of heat throughout the world's oceans as it moderates the Earth's weather, its variability and rate of change.
The voyage will redeploy the Integrated Marine Observing System's Southern Ocean Time Series and Southern Ocean Flux Station moorings, re-establishing essential monitoring infrastructure providing time series measurements critical for our understanding of the Southern Ocean.
In a time of global interest in the Southern Ocean, this voyage will reinforce Australia's research investment in the region, and will help us better understand this vast ocean's influence on weather and rainfall in Australia and globally. 
